In February of 2012, an International Forum entitled Frontiers in Immunology and Organ Transplantation was held in Shanghai, China. In attendance were 200 physicians and scientists from China, USA and the European Union. The conference, organized by Song Guo Zheng at University of Southern California, coorganized by Xin-Xiao Zheng at University of Pittsburg, and Huimin Fan at Tongji University, featured recent developments in the field of immune regulation and tolerance. The main and key findings reported at the meeting are summarized here.
The conference began with a keynote speech during which Xuetao Cao, an eminent Immunologist and President of Chinese Medicine Academy of Science, presented his studies focusing on the role of innate immune responses in immune tolerance. His group has independently identified and functionally characterized .20 molecules from human dendritic cell (DC). His group also identified a new regulatory DC subset and found that the splenic stroma could drive mature DC to differentiate into regulatory DC.
He reported his new results about the investigation of mechanisms for immune recognition and Toll-like receptors (TLRs) signaling. Just like 'Yin' and 'Yang' in the balance of TLR response, his group demonstrated membrane MHC class I molecules and intracellular MHC class II molecules as the negative and positive regulators of TLR response, in contrast to the promotion of TLR-triggered innate inflammatory response by intracellular MHC II molecules which are mainly inducibly expressed in antigen-presenting cells. In addition, his group showed that membrane MHC I molecules, constitutively expressed on all nucleated cells, attenuate TLR-triggered production of inflammatory cytokines and type I interferon from macrophages by interacting with tyrosine kinase Fps/Fes which subsequently activates phosphatase SHP-2 to inhibit TLR signaling. MHC I/ Fps/SHP-2 pathways may be involved in the maintenances of macrophage quiescent and in the fine tune of TLR-triggered immune responses during infections, adding new knowledge in the field of TLR signaling network and innate immunity.
Valerie Quesniaux, Professor and Director of Institute of Molecular and Experimental Immunology and Neurogenetics at the French Center of National Research Science (CNRS), then presented updates to the role of MyD88 and interleukin-1 receptor (IL-1R) pathways in host response to Mycobacterium tuberculosis (MTB) infection. It has been known that mycobacteria produce a large variety of agonists for TLRs such as TLR2 and TLR4, but gene disruption in TLR2, TLR4, and TLR9 only slightly impairs the long-term control of MTB infection, with little effect on acute infection. However, MyD88, the common adapter involved in TLRs, IL-1, and IL-18 receptor signal, is essential for the control of acute MTB infection. It is likely that this control occurs at the level of innate response since adaptive response is spared in the absence of MyD88. Dr Quesniaux then addressed the role of IL-1 and IL-18 receptor pathways in the MyD88-dependent control of acute MTB infection. She demonstrated that the absence of an IL-1R signal leads to a dramatic defect in early control of MTB infection similar to that seen in the absence of MyD88, while IL-18R is dispensable. She suggests that both IL-1 and MyD88 greatly contribute to this response.
Bernhard Ryffel, Professor at the CNRS, also highlighted the importance of the IL-1 signal and inflammasome in autoimmune diseases such as allergic asthma. Inflammasome activation with concomitant production of IL-1b has received substantial attention recently in inflammatory disease, but the role of the inflammasome in the pathogenesis of asthma is not clear. Using an adjuvant-free model of allergic lung inflammation induced by ovalbumin, Professor Ryffel has observed that the NLRP3 inflammasome is important for asthma. He reported that allergic airway inflammation depends on IL-1b production via the NLRP3-ASC complex. This pathway also promotes DC recruitment into lymph nodes, activation of Th2 lymphocytes and secretion of Th2 cytokines and chemokines including IL-33 in the lung. Thymic stromal lymphopoietin (TSLP) is reduced in the absence of NLRP3 and contributes to a dramatic reduction in allergic inflammation. The absence of NLRP3 and IL-1b is associated with reduced expression of other proinflammatory cytokines such as IL-13, IL-33, TSLP, and IL-6. Furthermore, the critical role of IL-1R1 signaling in allergic inflammation is confirmed in IL-1R1-, IL-1b-, and IL-1a-deficient mice. He concludes that NLRP3 inflammasome activation leading to IL-1 production is critical for the induction of a Th2 inflammatory allergic response.
Yufang Powel Kiela (University of Arizona) has developed TGF-bRII DC conditional KO (DC-Tgfbr2 KO) mice and reported the phenotypes of this novel mouse model. He has found that these mice develop highly activated self-reactive T cells and die prematurely with multi-organ autoimmune inflammation. Treg cell alteration in these mice is possibly associated with the breakdown of T and B cell tolerance. Despite no significant differences in antigen presentation, Tgfbr2-deficient DCs are more pro-inflammatory and incapable of directing antigen-specific Treg conversion due to overexpression of interferon-gamma. DCTgfbr2 KO mice show abnormal expansion of CD25 -Foxp3 + Tregs with attenuated Foxp3 expression in vivo. Therefore, TGFb signaling in DCs is critical in the control of autoimmunity through both Tregdependent and independent mechanisms. Feili Gong (Middle China University Medical School) has discussed the strategies to induce transplantation tolerance, including constructing hematopoietic chimerism, allogeneic-specific active immunity, blocking alloreactive T cell responses, preventing graft cell damage, regulating the differentiation of T cell subsets and adoptive transfer of immunocytes. He also updated the current status of research on the prevention of organ transplant rejection. Dr Gong suggests that humoral immunity, innate immunity, and chronic rejection responses should be strongly considered as mechanisms to be manipulated into order to control immune rejection responses. He also encouraged the development of more appropriate animal models for investigating relevant mechanisms.
Shuzhong Guo (Xi-Jing Hospital at the Fourth Military Medical University in China) and his colleagues reported the first case of rabbit allogeneic face transplantation in the world. They then also established human allogeneic face transplantation and demonstrated that the combination of bone marrow-derived cells and immunosuppressive reagents can significantly prevent the face skin rejection. This study is highly significant for patients with face injury.
Shusen Zheng (Zhejiang University Medical School) and his colleagues reported several interesting liver transplantation cases. Among them, they have conducted the two donors to one recipient transplantation case where two pieces of the liver from two donors were transplanted into one recipient and it has been survived .2 years so far, demonstrating their advanced clinical skill in the field.
The conference was then concluded by Zhong-Min Liu, President of Shanghai East Hospital at Tongji University and Chair of Department of Surgery with thanks to the organizers, speakers, and attendees. Jian-Guang Xu, a surgeon at the Fudan University Huashan Hospital and Head of Department of Health in Shanghai made a further conclusion speech where he also expressed his support for the development of high level of science in Shanghai. The conference will be held again in 2 years, on a date to be announced.
